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DETAILED ACTION 

Applicant's election without traverse of Group II, claims 1-12, in the reply filed on 
April 30, 2010 is acknowledged. Claims 1-19 are pending. Claims 13-19 are withdrawn 
from further consideration pursuant to 37 CFR 1 .142(b) as being drawn to a nonelected 
invention, there being no allowable generic or linking claim. Election was made without 
traverse in the reply filed on April 30, 2010. Claims 1-12 are examined on the merits 
herein. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification sliall conclude witli one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 10 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Claim 10 recites "molecular weight of about between 7 kDa 
and several hundreds kDa." The upper limit of this range is unclear, because "several" 
could mean 2, or 3, or more. One web definition of "several" is "of an indefinite number 
more than 2 or 3 but not many." The specification does not provide a definition for 
"several" or guidance for determining the intended upper limit of molecular weight. 
Thus, the skilled artisan could not ascertain the upper limit of molecular weight required 
by claim 10. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described In a printed publication In this or a foreign country or in 
public use or on sale In this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 1-6 and 9-12 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Berthold et al. (Journal of Controlled Release 39 (1996) 17-25). 

Berthold teaches a method wherein chitosan of molecular weight 70,000, 
750,000 and 2,000,000 and a deacetylation grade of about 87% was dissolved in an 
aqueous solution of 2% acetic acid (pH roughly estimated at about 2.5). A solution of 
sodium sulfate was added dropwise to form microspheres which were purified by 
centrifugation and washing with water [page 18, Reagents and chemicals and 
Preparation of chirosan microspheres]. The microspheres are used as a drug carrier 
[see abstract], so it is considered that sodium sulfate is suitable for biomedical 
applications. Although Berthold is silent with respect to the yield of precipitated 
chitosan, claim scope is not limited by claim language that does not require steps to be 
performed or does not limit a claim to a particular structure, and a "whereby clause in a 
method claim is not given weight when it simply expresses the intended result of a 
process step positively recited." See MPEP 2106 and 21 1 1 .04. Claim 9 is interpreted 
as simply expressing the intended result of the process of claim 1 and does not limit 
claim scope. 
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Claims 1-4, 6, and 9-12 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Struszczyk et al. (WO 03/066682 A1 , August 14, 2003, PTO-1449 submitted 
December 5, 2007). 

Struszczyl< teaches a process wherein chitosan (MW 796 kD and DD 85.6%) 
was mixed with a 2% aqueous solution of acetic acid (pH about 2.5). Sodium carbonate 
was added and chitosan precipitated in microcrystalline form. The dispersion was 
concentrated by centrifugation and washed with water [page 6, Example VI]. The 
product is acceptable for medical and pharmaceutical uses, so sodium carbonate is 
considered suitable for biomedical applications. Although Struszczyk is silent with 
respect to the yield of precipitated chitosan, claim scope is not limited by claim language 
that does not require steps to be performed or does not limit a claim to a particular 
structure, and a "whereby clause in a method claim is not given weight when it simply 
expresses the intended result of a process step positively recited." See MPEP 2106 
and 21 1 1 .04. Claim 9 is interpreted as simply expressing the intended result of the 
process of claim 1 and does not limit claim scope. 

Claims 1-7 and 9-11 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Anderson et al. (GB 2385050 A, August 13, 2003). 

Anderson teaches a method wherein an aqueous solution of chitosan 
hydrochloride (MW 200 kD and DD 84%) at pH 4.2 was treated with sodium citrate and 
precipitation occurred. Precipitation was also done using pentasodium 
tripolyphosphate. [page 14, Examples 1 and 2]. Analysis of the water after precipitation 
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with sodium citrate showed that no chitosan could be found in the water [page 16, 
second paragraph], so at least 90% of the chitosan in solution was precipitated. In 
another example, chitosan hydrochloride was dissolved in tap water and the pH 
adjusted to 4-5 by addition of hydrochloric acid. Sodium citrate was added and 
precipitation occurred, leaving no detectable amounts of chitosan in the water [pages 
16-17, Example 6]. In another example, chitosan was precipitated using sodium citrate 
and sodium alginate [page 21, Example 12]. 

Claims 1-4, 6-9, and 1 1 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Sannan et al. (US 4,267,313, May 12, 1981). 

Sannan teaches a method wherein chitosan is dissolved in aqueous acetic acid 
(pH about 2.5) and sodium isocyanate (chaotropic salt) and sodium carbonate 
(kosmotropic salt, and food-compatible) were added to form a precipitate. The 
precipitate was separated by filtration and washed with water, [column 6, Example 4]. 
Chitosans having degree of deactylation preferably about 80% and viscosity in the 
range of 10-2,000 cps are suitable [column 1, lines 57-64]. Although Sannan is silent 
with respect to the yield of precipitated chitosan, claim scope is not limited by claim 
language that does not require steps to be performed or does not limit a claim to a 
particular structure, and a "whereby clause in a method claim is not given weight when it 
simply expresses the intended result of a process step positively recited." See MPEP 
2106 and 21 1 1 .04. Claim 9 is interpreted as simply expressing the intended result of 
the process of claim 1 and does not limit claim scope. 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or deschbed as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and Invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 10 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sannan et al. (US 4,267,313, May 12, 1981) in view of Berthold et al. (Journal of 
Controlled Release 39 (1996) 17-25). 

Sannan teaches as set forth above, but teaches filtration of chitosan instead of 
centrifugation, and is silent with respect to the molecular weight of chitosan used in the 
examples. Although Sannan teaches filtration to remove precipitated chitosan from 
solution, centrifugation has been used for removing precipitated chitosan from solution, 
as taught by Berthold. The skilled artisan would use either filtration or centrifugation 
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because they are both effective for removing precipitated chitosan from solution. 
Sannan teaches that the molecular weight of chitosan is not critical, so the skilled 
artisan would expect that any molecular weight could be used. As taught by Berthold, 
chitosans of molecular weight 70,000, 750,000 and 2,000,000 have been successfully 
salted out, so the skilled artisan would expect that any of those could be used in 
Sannan's method. 

Claims 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mallon et al. (US 5,733,462, March 31, 2998) in view of Singia et al. (Journal of 
Pharmacy and Pharmacology 2001 , 53:1047-1067) and Berthold et al. (Journal of 
Controlled Release 39 (1996) 17-25). 

Mallon teaches methods for precipitating cationic polymers using salt solutions 
[see abstract]. The process comprises mixing, in any order, water, at least one cationic 
water-soluble polymer, an effective amount of kosmotropic salt, and an effective amount 
of chaotropic salt to form an aqueous composition comprising at least one precipitated 
cationic water-soluble polymer [column 5, lines 14-32]. Water-soluble cationic polymers 
are precipitated more effectively by a combination of chaotropic and kosmotropic salts 
than by either salt alone [column 8, lines 27-42]. Exemplified salt combinations include 
ammonium sulfate and sodium thiocyanate or sodium sulfate and sodium thiocyanate 
[Figures 1 and 2]. 

Mallon teaches precipitation of cationic polymers, but does not teach precipitation 
of chitosan in particular. 
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Singia teaches that chitosan is a cationic polymer which is soluble at acidic pH 
[page 1049, Table 3]. A high electrolyte concentration results in a salting-out effect 
leading to precipitation of chitosan from the solution [page 1049, first full paragraph]. 

Berthold teaches as set forth above, that chitosan can be precipitated from 
solution using sodium sulfate. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to carry out the precipitation or salting-out of chitosan using a 
combination of kosmotropic and chaotropic salt. Mallon teaches that precipitation of 
cationic polymers is more effective using a kosmotropic and a chaotropic salt then either 
alone. Chitosan is a cationic polymer which is precipitated or salted-out from solution 
using salts such as sodium sulfate. The skilled artisan would precipitate chitosan using 
a combination of salts because Mallon teaches that a combination is more effective than 
a single salt. Mallon's examples include ammonium sulfate and sodium thiocyanate or 
sodium sulfate and sodium thiocyanate and precipitation of chitosan using sodium 
sulfate alone is known, as taught by Berthold. The skilled artisan would expect that the 
combination of ammonium sulfate and sodium thiocyanate or sodium sulfate and 
sodium thiocyanate would effectively precipitate chitosan because sodium sulfate is 
already known for that purpose and Mallon teaches that addition of another salt such as 
sodium thiocyanate would give a more effective precipitation. 



Conclusion 



No claims are allowed. 
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Any inquiry concerning this communication or earlier communications from tine 
examiner should be directed to LAYLA BLAND whose telephone number is (571)272- 
9572. The examiner can normally be reached on Monday - Friday, 7:00 - 3:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Anna Jiang can be reached on (571 ) 272-0627. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Layla Bland/ 
Examiner, Art Unit 1623 



